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Translation from: Referativnyy Zhurnal, Mashinostroyentye, 1957, 
Nr 1, p.'67 (USSR) 


AUTHOR: Sko bnikov, _K.M. 

TITLE: Advanced Labor Methods and Progressive Production 
Methods in Foundry Practice (Peredovyye metody 
truda 1 progressivnyye tekhnologichesktiye protsessy 
v liteynom proizvodstve ) 


PERIODICAL: Povysheniye proizvoditel'nosti truda v liteynom 
proizvodstve, Sbornik. Moscow - Leningrad, Mashgiz, 
1955, pp. 5-15 


ABSTRACT: The following measures are discussed: 1) casting 
sample control parts before starting serial production; 
2) introduction of assembly line methods and tran- , 
sition to parallel handling; 3).modeling by means of 
separate coordinating bottom-boards with a maximum 
increase of metal mold capacity; 4) replacing cast- 
iron and steel mold boxes with lighter molds made of 
aluminum, and with cast-and-welded mold boxes; 5) the 
use of semi-permanent molds, and increase in number 

Card 1/3 of castings to 20 ~- 25 from each mold; 6) gradual 
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Advanced Labor Methods and Progressive Production Methods in 
Foundry Practice (Cont.) 


filling of molds, by the stop-and-go method; 
7) installation of additional machinery in the assem- 
bly line and maximum speed increase of conveyer system; 
8) use of fast-drying mixtures; 9) elimination of loam 
crust from steel castings by making use of basic 
materials (chrome iron ore and chrome-magnesite; 
10) coremaking by sandblowing ‘method; 11) casting in 
metal-ceramic molds lined with a mixture of cast-iron 
shavings, clay and ground chamotte; 12) centrifugal 
casting of large (diameter up to 700 mm) sleeve pipes 
in removable sand molds, and of bimetal” bushings; 
13) precision casting of parts up to 300x300x200 mm 
in size with minimum finish allowance; 14) precision 
casting in shell molds; 15) founding high-strength 
cast iron (used instead of Canes) with 1.5 to 

Card 2/3 2-fold weight reduction of stock, and 3 to 4-fold 
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reduction of production time norms 16) h 

cleaning of castings at pressures Ret Beis eras 
100 atmospheres. Centralized production of molds 

and other foundry equipment, as well as a centralized 
Supply system of high-grade Sand and other materials. 
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Unused Production Capacity (Cont.) Sov /3894 


use of special casting rethods are discussed. No personalities are mentioned. 
There ere 46 references, all Soviet. 


TABLE OF CONTENTS: 


Introduction 3 
Ch. I. Preparation of Production in Foundries 5 
lL. Processability of designs of castings 5 
2. The efficient process of casting 8 
3. Preperetion of pattern and flask accessories 15 
Ch. II. Preparation of Molding and Core Mixtures al 
4. Preparation of raw molding materials 21 
5- Selection of the camposition of molding and core mixtures 26 
6. Mechanization of preparation of molding and core mixtures 33 
Ch. III. Advanced Methods o* Core Making h2 
7. Constructions of core boxes he 
8. Efficient technique of making cores 48 
9. Mechanization of core making 54 
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KOBYLYANSKIY, G.I., red. [deceased]; SKOBNIKOV, K.M., kand, tekhn. 
nauk, retsenzent; SOKOLOV, A.H., kand, tekhn. nauk, red.; 
SPERANSKAYA, 0.V., tekhn.red. 


(Mechanization and automatiszation of labor consuming 

processes in foundries] Mekhanizateiia 1 avtomatizataila 

trudoemkikh protsessov v liteinom proizvodstve. Bo oe 

708. bno~-tekhn.izd-vo mashinostroit,lit-ry, 1959. Pe 

tae (MIRA 12:9) 
(Founding) (Automatic control) 
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VYSHEMIRSKIY, Mikhail Mikhaylovich; LEBEDEV, K.P., dotsent, kand, tekhn,nauk, 
retsenzent; SKOBNIKOY, K,M,, dotsent, kand. tekhn.nauk, red,; VARKO- 
YETSKAYA, A.I., red.izd-va; FRUMKIN, P.S., tekhn.red. 


(Coremker] Sterzhenshchik, Moskva, Gos.nauchno-tekhn. izd-vo 
mashinostroit.lit-ry, 1960, 172 p. (MIRA 13:5) 
(Coremaking) 
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MIL'MAN, B.S.; LYASS, A.M.; TSYPIN, I,0.; KRAPUKHIN, V.M.; VALISOVSKIY, I.V.; 
KLOCHNEV, N.1.3 AVERBUKH, N.M.; KADNITSOV, ¥.G.; LIPNITSKIY, A.M; 
RUSSIYAN, S.V.; SKOBNIKOV, K.M. 


"Iron founding handbook" edited by [doktor tekhn.nauk, prof.] N.G. 
Girshovich. Book review by B.S.Mil'man and others. Lit. proiav. 
no.8:46-47 Ag '62, (MIRA 15:11) 
(Iron founding--Handbooks, manuals, etc.) 
(Girshovich, N.G.) 
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Mineral resources in India. Gor, zhur, no,5:48-50 My '57, 
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AUTHOR; Skobnikov, MeLe 127-11-5/12 


TITLE: Iron Ore Base of the USSR to the Historical Date (Zhelezorud- 
a naya baza SSSR k istoricheskoy date) 


PERIODICAL: Gornyy Zhurnal, 1957, # 11, pp 21-28 (ussR) 


ABSTRACT: ‘The USSH holds the first place in the world in the amount of 
the prospected resources of iron ores which is estimated at 
35.9 billion tons. The average iron content is 37%. By their 
liability to concentration, these ores can be divided into 3 
groups: 
1. Those ores which need no concentration. Their amount is 
5 billion tons and the average iron content is 55%. 
2. Ores which can be easily concentrated. Their amount is 
19.6 billion tons and the average iron coritent is 31%. 
3, Ores whose concentration calls for complicated techno- 
logical processes. Their amount is 11.3 billion tons and the 
average iron content is 36%. 
The qualitative characteristics of various ores and con- 
centrates which are obtained out of them are compiled in Table 
1 of the article. The author gives estimates of the amount of 
prospected resources in the individual regions of the USSR, at 
Gard 1/2 35.9 billion tons. The amount of pig iron which could be ex- 
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Iron Cre Base of the USSR to the Historical Date 127-11-5/12 


tracted from these iron ore resources he estimates as 

follows: The north-western regions of the RSFSR - over 300 
million tons; the Ukraine - 2.5 billion tons; the Caucasus - 

30 to 35 million tons; the Northern Urals - 200 million tons; 
the Middle Urals - 750 million tons; the South Urals ~- 327 
million tons; Western Siberia - 135 million tons ~- without new 
deposits of magnetite ores which by themselves will suffice to 
supply the second Western-Siberian metallurgical plant schedul- 
ed to be constructed in Stalinsk; Eastern Siberia - 270 million 
tons; the Far East - 100 million tons, and Kazakhstan - almost 
2 billion tons of pig iron. The new mines being constructed 

in the new ore mining areas will ensure an annual production 

of 28 million tons of pig iron, and together with those in 
operation at present will ensure over 60 million tons per year, 
of which about 30 million tons will be obtained in the eastern 
part of the USSR. The average iron content of the deposits 
which will be mined by the new mines under construction amounts 


to 40%. 
There is one Slavic reference. The article contains 2 tables. 
AVAILABLE: Library of Congress 


Card 2/2 


Tr ly Tor Tit Li TIT FE RES SLI 


ie ro 
i Hi Bi etree sir eaial eae Geetttt eaceeteauee tule ete Le 1 
at 


iba 8 tim boats 
Lilia? mn iE ity nai Apion 2 La} ee 


Da oT 


ArT aH He Blane Be itt 
eS Fe hen a 


ae 
oii 
=e 
aS 
= 
sh 
a 
i 
a4 
=a 
ai 
ind 
Ei 
hat 
= 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020017-9" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020017- 
: ie MEL 


1- ti eed eee | Sy ey BIE EE ER FUE SASPS a LE ar VER eh 
per ET FORSTER ETT TERE TE Ta Ba CURIE EH REE PHP A ETE [, Gnte 


I meee etd . te EL ib fe Pach seca 8S 


POSPELOV, G.L., starshiy nauchnyy sotrudnik: LAPIN, S.S.; BELOUS, N.Kh.: 
KLYAROVSEIY, V.M.; KIN#, 0.G.; VAKHRUSHEV, V.A.; SHAPIRO, I.S.,. 
starshiy nauchnyy sotrudnik; KALUGIN, A.S,; MUKHIN, A.S,; GARNETS, 
N.A.; SPEYT, Yu.A.; SELIVESTROVA, M.I.; RUTKEVICH, V.¢.;BYKOV, G.P,; 
NIXONOV, N.I.; SAKOVICH, K.G,; MEDVEDKOV, V.1I.; ALADYSHKIN, &A.5.:; ‘ 
PAN, F.Ya.; RUSANOV, M.G.; YAZBUTIS, E.A.: ROZHDESTVENSKIY, Yu.V.; 
SAVITSKIY, G.Ye.; PRODANCHUK, A.D.; LYSENKO, P,A.: LEBEDEV, i. 
KAMENSXAYA, T.Ya.; MASLENNIKOV, A.I,; PIPAR, Ry; DODIN, a.b.: 
MITROPOL'SKIY, A.S,; LUKIN, V.A.; ZIMIN, S.S.; KORKL', Vdc: 
DERBIKOV, I.V.; BARDIN, I.P., okademik, nauchnyy ‘red.; GORBACHEV, 
T.F., nauchnyy red,; YEROFEYEY, N.A., nauchnyy rad.; NEKRASOV, N,N, 
cealapnia ae SKOBNIKOV ¢,» nauchnyy red,; SMIRNOV-VBERIN, S.5.,. 
auchnyy red, Fasearsddy; ts WMILIN, S.G., akademik, nauchn ‘ 
KHLEBNIKOV, V.B., nauchnyy red.; CHINAKAL, N.A., nauchnyy ae 
SLEDZYUK, P,Ye., red.toma; SOKOLOV, G.A., red.tome: BOLDYREV, G.P 
red.; VOGMAN, D.A., red.; KASATKIN, P.F., reds; KUDASHRVA I. 7 
red.izd-va; KUZ'MIN, I.F,, tekhn.red, ane 


{Iron-ore deposits of the Altai-Sayan region] Zhelezorndnye mesto~ 
rozhdeniia Altae-Salanskoi gornoi oblasti. Vol.l. Book 1. [Geology] 
(Continued on next card) 
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POSPELOV, G.L.---(Continued) Card 2. 

Geologiia, Otvetstvennyi red. 1.P. Bardin. Moskva, 1958, 330 p. 
(MIRA 12:2) 

1. Akademiya nauk SSSR, Meznduvedomstvennaya pogtoyannaya komissiya po 
zhelezu. 2. Postoyannaya mazhduvedomstvennaya komissiya po zhelesu 
Akademii nauk SSSR (for Pospelov, Shapiro, Sokolov). 3. Zapadno- 
Sibirskiy filial Akademii nauk SSSR (for Vakhrushev,Pospelov.) 4,Zapadno- 
Sibirskoye geolegicheskoye upravleniye (for Sakovich). 5, Krasnoyarskoye 
geologichaskoye upravleniye (for Pen), 6, Zapadno-Sibiraldiy geologo- 
razvedochnyy trest Charmetrazvedka (for Prodancitk). 7. Sibirskiy geo- 
fizicheskiy trest (for Pipar). 8. Vsesoyuznyy gealogicheskiy nauchno- 
igsledovatel'skiy institut (for Dodin). 9, Gornaya ekapaditsiya (for 
Mitropol'skiy). 10. Gornoye upravleniye Kuznetskogo metallurg.kombinata 
(for Lukin). 11. Tomskiy nolitekhnicheskiy institut (for Zimin)., 12, Si~ 
birskiy metallurg.institut (for Korel!), 13, Trest Sibneftegeofizika (for 
Derbikov). (Altai Mountains«-Iron ores) (Sayan Mountains--Iron ores) 
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BR Sic ON Key, by] 
BARDIN, I.P., akademik, otv.red.; STHUMILIN, S.G., akademik; red.; SHEYYAKOV, 

L.D., akademik, red.;,SHCHERBAKOV, D.1I., akademik, red.; ANTIPOY, M.I., 
red.; BELYANCHIKOV, K.P., rede: BEOUSE veBes red.; YEROFEYSV, B.¥., 
red.; LIBERMAN, A.Ya., red.: MBLESHKIN, S.M., red.: ORLOV, 1.V., rad.; 
SMIRNOV-VERIN, 5.5., red.ss RIKMAN, V.V., red.3 SAMARIN, AM, red. 
SLEDZYUK, P.Ye., reds; SKOBNIKOV, M.L,, red; SOKOLOV, G.A,, rede; 
FREY, V. ae red.; KHLEBNIKOV, V.B., rede; SHAPIRO, I. S., rede; 
SHIRYAYEV, P.A., rede: KUDASHEV , A.I., red.izd~va; KUZ'MIN, I.F., 


tekhn.red. 


[Magnetite ores of the Kustanay Province and thair exploitation] 
Magnetitovye rudy Kustanaiakoi oblasti i puti ikh ispol 'sovaniia. 
Otvatatvennyi red. I.P,. Bardin. Moskva, Igd-vo Akad. nauk SSSR, 


1958. 489 p. (Zhelezorudnye mestorozhdeniia SSSR). (MIRA 12:2) 


1. Russia (1923- U.S.S.R.) Ministerstvo geologii 1 okhrany nedr. 
(Kustanay Province--Magnetite) 
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BARDIN, I,P., akadenik, otv.red.; ANTIPOY, H.1., nauchnyy red.; GORBACHEY, 
T.F., nauchnyy red.; DODIN, A.L., nauchnyy red.; YEROPSYEY, B.N., 
nauchnyy red.; KALUGIN, A.S., nauchnyy red.; HEKRASOY, N.N., nauch- 
nyy red.; POSPELOY, G.b,, neuchnyy red.; SKOBHIKOY, M,L,, nauchnyy 
reds; SLEDZYUK, P.Ye., nauchnyy red., red; toma} SMIRNOV-YERIN, 5.5., 
nauchnyy red, [deceased]; SOKOLOV, G.A., nauchnyy red., red,tona; 
STRUMILIN, 5.@., akademik, nauchnyy red.; KHLEBNIKOY, ¥.3., nauch- 
nyy red.; CHINAKAL, N.A., nauchnyy red.; SHAPIRO, 1.5., nauchnyy 
red.; KUDASHSVA, I.G., red.izd-va; POLENOVA, T.P., tekhn.red,. 


{Iron ore deposits of the U.S.5.R,] Zhelezorudnye mestorozhdeniia 


SSSR, Otv.red.1,P.Bardin, Moskva. Yol.1. [Iron ore deposits of 
the Altai-Sayan mountainous region] Zhelezorudnye mestorozhdeniia 
Altae-Saianskoi gornoi oblasti. Book 2. [Description of the 

deposits] Opisanie mestorozhdenii. 1959. 601 p. (MIRA 13:3) 


1. Akademiya nauk SSSR. Mezhduvedomstvennaya postoyannays 
komissiya po zhelezu. 

(Altai Mountains--Iron ores) 

(Sayan Mountains--Iron ores) 
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LYUDOGOVSKIY, G.I,; SKOBNIKOV, M.L., nauchnyy red.; NEMANOVA, G.F., red, 
iedcvas BYKOVA, V.V., tekhn. red. 


[Industrial specifications for the quality of raw minerals; a 
manual for geologists] Trebovaniia promyshlennosti k kachestvu 
mineral'nogo syr'ia; spravochnik dlia geologov. Moskva, Gos, 
nauchno=tekhn, izd-vo lit-ry po geol. i okhrane nedr, No,63. 
[Vanadium] Vanadii. Nauchn. red. M.L.Skobnikov. Izd.2,, perer. 


1960, 40 Pe (MRA A; 7) 
1. Moscow. Vsesoyuznyy nauchno-issledovatel'skiy institut mine~ 
ral'nogo syr'ya. 
(Vanadium) 
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SKOBNIKOV, M.L. 


Commercial iron ore deposits in Westerr. Siberia and the Khakass 
Autonomous Republic. Gor.zhur. no,5:3-8 My 160. (MIRA 14:3) 


1. Gosplan SSSR, 
(Siberia, Western—Iron ores) 
(Khakass Autonomous Province—Iron ores) 
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FREY, V.I.; YEFIMOV, M.V.3 FEYGIN, L.M.; MININA, K.G.; MALYSHEV, I.J., 


retsenzent; SKOBNIKOV fen y retsenzent; BRAUN, G.A., retsenzent; 
> 


BRAUN, G.A., AHRUSHCHOV, N.A., retsenzent; GRISHINA, T.B, 
red..izd-va3 IYERUSALII.SKAY A, Yes, tekin. red e : 


(Comparative evaluation of iron-ore deposits based on the results of 
a preliminary prospecting] Sravnitel'naia otsenka zhelezorudnykh 
mestorozhdenii po rezul'tatam predvaritel'noi razvedki. Moskva, Gos. 
nauchno-tekhn, izd-vo lit-ry po geol, i okhrane nedr, 1961. 153 p. 


(MIRA 14:11) 
(Iron ores) 
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SKOBNIKOV, M.L. 


3 j vlanning 
Control of the depletion of ores must begin at the mine plana ; 
stage. Gor. zhur. no. 6:3-5 Je "61. (MIRA 14:6) 


1. Gosplan SSSR, Moskva. 
(Mining geolozy) 
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CHERNYSHEV, G.B.; SKOBNIKOV, M.L,, nauchnyy red.; LYUBCHENKO, 
Yo.K., red, Lad-va; SHMAKOVA, T.M.y tokhn, rod, 


[Industry's requirements as to the quality of mineral raw 
naterials] Trebovaniia provyshlennosti k kachestvu mineral'- 
nogo syr'ia; sprevochnik dlia geologov. Moskve, Gosgeoltekh- 
izdat. No.59. [Iron] Zhelezo. 1962. 78 p. (MIRA 15:7) 


1. Moscow. Vsesoyuznyy nauchno=issledovatel'skiy institut mi- 
neral'nogo syr'ya. 


(Iron) 
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SKOBNIKOV, M.Le 


Iron-ore base for ferrous metallurgy in the U.S.S.R. epee 
no.8:3-9 Ag '62. (MIRA 15:8) 


1, Gosudarstvennyy planovoy komitet Soveta Ministrov SSSR, 
(Iron ores) 
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DOLGOPOLOV, Konstantin Vasil'yevich; SOKOLOV, Aleksey Vasil'yevich; 
FEDOROVA, Yevgeniya Fedorovna; SKOBNIKOV, K.L., 
retsen-ent; TYLKINA, M.A., st. nauchn, sotr., retsenzent; 
FREYKIN, Z.G., st. nauchn,. sotr., retsenzent; XODIONOVA, 
F.A., red.; PASHCHENKO, 0.V., red. kart; KARPOVA, T.V., 
tekhn. red. 


[Iron ores of the U.S.S.R.] Zheleznye rudy SSSR; posobie 
dlia uchitelia. Moskva, Uchpedgiz, 1963. 157 p. 

(MIRA 17:2) 
1. Glavnyy spetsiaiist Cosplana SSSR (for Skobnikov). 
2. Institut chernoy metailurgii imeni Baykova (for Tylkina). 
3, Institut geografii AN SSSR (for Freykin). 
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Skobnikova, V. K. - "The patho-architectonic of the brain inclosed trauma of the 
cranium during the acute pericd," Trudy Tsentr. in-ta psikhiatrii, Vol. IV, 1949, P. 


96-111 


SO: U-4934, 29 Oct 53, (letonis 'Zhurnal ‘nykh Statey, No. 16, 1949). 
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SKOBNIKOVA, V. K. 


Clinical aspect and pathomorphology of chronic rheumatic 
psychoses. Nevropat. psikhiat., Moskva 19 no. 4:79=82 
July-Aug. 1950, (CLML 20:1) 


1. Of the Psychiatric Clinic (Director -- Prof. M. 0. 
Gurevich, Active Member of the Academy of Medical Sciences 
USSR), First Moscow Order of Lenin Medical Inagtitute, 
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‘Gives a brie? discussion ef the frequent controe--.. 
versy on the etiology of granular atrephy of tha. ~ 
cerebral cortex. Author states that this condi- 
tion is usually attributed to vascular disorders...” 
and has never been recognized es an independent" ” 
pathological conlition of the brain. Ppescrihes 

eB esse of concussion received during war ection, 
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with death occurring 4 yenre ofter the injury was 
received. Post-mortem findings showed = slow proce 
ess of gliesclerosis in various states of develop- 
ment, and a secondary microgyria broly ing the en- 
tire surface of the cerebral cortex. Assumes that 
thls condition was a @irect result of vtraum: caused 
by the concussion, and in some cases may sorve as 
substratim to a traumetic dementia in clesed in- 
juries to the cranium, 
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SKOBNIKOVA, VY. K. (Cand. Med. Sci.) 


Analiz Letal'noasti Psikhicheski Bol'nykh i Sostoyaniye Prozektorskogo Dela v 
Paikhonevrologicneskikh Bol'nitsakh Povolzh'ya. p. 511 


V sb Aktual'n. probl. nevropatol. 1 psikhiatril. Kuybyshev, 1957. 


Iz Gosudarstvennogo Nauchno-issledovatel 'skogo Institdte Psikhiatril MZ RSFSR 
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SKOBNIKOVA, ¥oK., Fand.med nauk (Moskva) 
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AUTHOR: akobolov, P-A+; ingineer. 133-7-16/28 


VITLs: “On "Minus Ends" During Rolling of Round Profiles (O 
"minusovykh xcontsakh" pri prokatke kruglykb profiley) 


PERIGDICAL: Stal', 1957, No.7, PP- 629 - 630 (USSR) 


ABSTRACT; On rolling; round profiles on the back end of finished 

strip, a defect is occasionally formed called "minus end” 

(incomplete profile). The cause of the formation of this 
defect is postulated as follows: it is indicated that the 
end of strip vibrates Similar to rod clamped at one end. ‘This 
vibration forms an elastic wave penetrating into the seat of 
deformation, pressing the strip being rolled towards collars of 
the rolis (Figs- 1 and 2). The use of long passes, roller 
passes or improement in the fixing of rolls is proposed for the 
elimination of the defect. There are 2 figures and 1 Russian 
reference. 


ASSOCLATION: Chelyabinsk Metallurgical Works (Chelyabinskiy 


Metallurgicheskiy aavod) 
AVAILABLE: Library of congress. 
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TITLE: The Theory of the Conductivity of an Electron Gag in a 


Strong Magnetic Fie Y 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 38, No. 4, pp- 1304 - 1310 


TEXT; The author investigates the conductivity of an electron gas in a 
strong magnetic field at wt>1 (t+ = relaxation time,® = eH/m; R = ¢ = 1). 
Only elastic scattering of electrons by randomly distributed centers at 
rest is investigated, whose effective radius is considered to be small 

as compared to 1) the wavelength of the electrons and 2) the distances A 
between the scatterers. Electron - scatterer interaction is treated 
without using the perturbation theory, as at low energies Born approxima~ 
tion is unsuited. It is further assumed that the directions of electric 
and magnetic field strengths are perpendicular to each other. The au- 
thor proceeds from the general form of the conductivity tensor, which 

was obtained by Kubo (Ref. 2). He first investigates a non-degenerate 
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The Theory of the Conductivity of an Electron $/056 60/038/004/033/048 
Gas in a Strong Magnetic Field B006 /B056 


electron gas (Boltzmann statistics) by means of the single-electron 


: > oD: s 
Hamiltonian £=%, + Vs L, = (p - e&)2/2m, V = % Vy» Vy is the Hamil 


tonian of the interaction between the electron and the i-th scattering 
center, and A is the vector potential of the #-field. It is found that 
Oxy and Gy are proportional to the square of the Larmor radius of the 


2 
electron and the collision frequency with the scatterers} Fee te /n0); 
ne is the electron concentration. 6, is given for two limiting cases by 


approximate expressions. The author then investigates a degenerate elec- 
tron gas (Fermi statistics), and uses the second quantization represen- 


tation for determining 6). For d,, = 9 formula (21) is ootained. For 
py xX vy 


special cases considerably simplified equations are again obtained: (22), 
(24), and (27). The author thanke L. E. Gurevich for suggesting the sub- 


ject, and S. Ve Maleyev for discussions. There are 4 references: 
1 Soviet, © US, and 1 Japanese. 
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The Theory of the Conductivity of an Electron s/056 60/038/004/033/048 
Gag in a Strong Magnetic Field BOO6 /3B056 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii 


nauk SSSR (Leningrad Institute of Physics and Technolo 
of the Academy of Sciences USSR) 


SUBMITTED: November 18, 1959 
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AUTHORS : Gurevich, V. L., Skobov, V> Ge, Firsov, Yu. A. 
TITLE: Giant quantum oscillations of sound absorption by metals in 


a magnetic field 


: y ve 40 
PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 40, 
no. 3, 1961, 786-791 


und 
TEXT; A theoretical study has been made Bees ene sOUne Odi? | 
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H (= z-axis)- a a Re 
and quasi-momentum, and €,1(P, +89) e,.(p,) os 


= = i i i tron 

condition {(n'-n) + w= Vit (5). If the magnetic field is § a 

n ( Fermi velocity), then condition (5) will 
I Vv ee 

enough and, thus, (L>2¢,V_ \Yp 


si-momentum of electrons 
be satisfied only with n = nts Then, ae < acing aa te 
participating in sound absorption 15 equa . p 
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absorption, for which DLS Pp On the other hand, only those electrons 


participate in absorption, the energies of which belong to a blurred 
Fermi distribution. The quasi-momenta corresponding to these energies are: 
shown in the attached figure. e,(p,) are parabolas cutting the band of 


width kT. Its center line forme the level of the chemical potential §. 
The band width is smaller than the distance between the parabolas, in ( 
accordance with the condition £OyYnT. The projections of the sections on | 
the abscissa indicate the intervals of allowed and forbidden P. values. 


The width of the intervals diminishes as one approaches Py. Their : 
position depends on H.. Tf H is such that Pe is in the interval of allowed, 
Py values, 4 particularly strong sound absorption will occur. The 


occurrence of giant oscillations of the coefficient of sound absorption is | 
determined by the condition F941. kT. This case is now investigated in 
greater detail. The contribution to absorption by transverse electric 
fields produced by deformation of the conductor by sound waves is 
neglected, and elastic electron acattering is assumed. 
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r= TE (a[U Jo’) P8(0 -+ 0) (14) : 

i Vopuaw ao ia se v e 


is obtained for the coefficient of sound absorption. Here, Q is the 
density of the crystal, Uy the sound-wave amplitude, w the group velocity 


of sound, V, the volume of sound, <a/UJa'> a matrix element of the : 
operator U (U = os re Sale yy. * amplitude of the deformation tensor in . 
the sound wave; Nyy = tensor related to the quasi-momentum) 5 the subscripts 


a and at indicate the state.of the free electron in the magnetic field; 
fogar % Eq7Eqit In the simplest case where the components of A,, are con- 


atant, the electron spectrum is quadratic and isotropic, and ye and H are 


xp ry 
parallel, one has T= lene x > ( ap,0(2t + 3 —w)x 
nz : 

C— AQ (n+ Ys) — Hy, — ppl 2m 

xeh PEO —_ ST eee h (16) | 

where Fo is the Bohr magneton. ue = m7] Ay ny ?/2m% gna rea is the 
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ect to p 
coefficient of sound absorption at H = 0. Integration with resp . 


yields r= hee x ch = [ete eI. (18) 

rekO<kt and summation is cpentontied over n, one odtains | 

Te (Py /2) Geren . Finally, the experimentally interesting 
n® (y-§/2kT) 


eplaced 
case fv7t /en<v} ee 4g discussed. Here, the 6-function can be rep 


ration - 
by ofa fr? + (rp, /m) 2 , and by proceeding to the dimensionless integ 


—A 
a a\. (22) _ 
variable y one obtains r= Toit \ ay Tie ere 27 oh (= 5 ): 


. th 
y= P, (omen) 1/2; B = (2xt/m)'/? w/o; AL = [f-BA(n + 4)- “35 Ext In the 


the maximum and the minimun 
case of giant oscillation, the revi beeysen Ne ay aaj (25). 
absorption coefficients is given by allt 


EQ<yeT; if 
It is noted that classical computations are ae possible Lf A-LSkt 5 
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&£O>kT, sound absorption ina magnetic field must be treated in e quantun- 
theoretical manner. There are 1 figure and 4 Soviet-bloc references. 
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no. 5, 1961, 1446-1451 


7” 3 rt 4) h Vor als 
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Quantum theory of sound absorption ... B109/3242 


randomly distributed fixed centers, that their radius of action is small 

compared to their mean spacing and the electron wavelength, and that the 

disturbance caused by the interaction of the electron with the sound weve 
has the form = ge’ (t) = 1 (Ue-tot 4 Ureluty, = -_Y Une, (2) 

(U, Hermitean operator), then the energy absorbed by the electrons per 


unit time is ee in first Born approximation by 
~) 


F216 Usal? (as + 0) fa — fa) — fo ( (fp. ty 
a and b shisserduiee. vie steady atates ee ee ace Be By fh ~ probability 
G find an electron in state a (simple Fermi function having the argument 
E-{)/kT). ce 
Q=@ \ dE (f(E) —F(E + o)}1 (2), (5) 
reve 


is equivalent to (4), where I(Z) is represented by a linear combination 
of four terms. After extensive caleuletions and using a Green function 


(V.G. Skobov. ZhSTF, 37, 1467, 1959; ZhEF,36, 1304,1960), the following 
approximation is obtained for I(z): 
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I = ma — NEVE —Q(n 
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where ve denotes the volume of the 
easily 2 seen that a change of H wiit 
the energy & which is absorbed by the 
is valid, then the following expressis 
sound-absorption ae 


(i) =Po{l + al( § yp) s M(t Ay £2 


wn ia 


| 2rt2akT iQ r 
An = Sh (aainkT/Q) ' 0 \ 
‘ 1 boys a Se - H v4 J 
where ¢ denotes the crystal dencity, o the yvalooity ef souml, 5 the 
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Tne autnaor thank 
absorption coefficient if os ai ees 
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AUTHORS: Kazarinov, R. F., Skobov, V.-G.. 
TITLE: vossibility of amplifying ultrasound in senimetals in an 
electric field 
PSRICDICAL: ®hurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 


no. 3, 1962, 910-912 


TEXT: The amplification of ultrasound by conduction electrons in an 
electric field is discussed. Amplification is explained as follows: When 
no electric field is present, the electrons will absorb acoustic energy Q)« 
This leads to an electron-acoustic current Ki proportional to Q). The 

gonic energy absorbed by the electrons per unit time is therefore 

t=O, + Ji (linear approximation with respect to 2). The sound will be 


% % 


amplified by the electrons when 2 is such that Q< 0. When one sound 
nuantum ig absorbed, the electron velocity will change by the amount fin /a 
(x - wave vector of sound, m - effective mass of electron). During the 

time t between two collisions the electron is shifted by A = fint/a. In 
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@ collision the velocity will change and the electron will "let go" its 
absorbed momentum. The acoustic current is therefore Jos ehutv/n, where 
¥ is the nunber of sound quanta absorbed per unit time by the electrons, 
Considering that Wg = fiov (© - sonic frequency) one can write 


hos 241 + a¥ fs), where vs = etE/n denotes the drift velocity. If 
therefore « and ¥ are antiparallel, and if the amount Va is greater than 
the phage velocity s of sound, then the absorption coefficient Pos O/H 
will be negative. Bismuth-type semimetals are obviously suited best for 
amplifying sound. It is shown that the presence of & magnetic field 
perpendicular to the electric one ig not an interference, but may even be 
favorable, There are 2 references: 4 Soviet and 1 non-Soviet. The refer- 
ence to the English-language publication reads ag follows: A. R. Hutson 

et al. Phys. Rey. Lett., 7, 6, 1961. 
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TITLE: Theory of electrical conductivity of ionic seiniconductors in 
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\ 
PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy finiki, v. 44, 
no. 4, 1963, 1368 - 1374 


TEXT; The electrical conductivity of ionic semiconductors in strong crossed we! 


electric and magnetic fields (BiH) is investigated for the case of low 
temperatures, when the electron energy relaxation is effected by piezo- Ps 
electric phonons or weak dispersion of optical phonons. Tre electric: field! 
ia assumed such that the electron energy renains considerably below the ~~ 
maximum energy of optical phonons (fue, ) Electron scattering is assumed to: 


be mainly due to the presence of ionized impurities; electron-electron | 
scattering is neglected (comnensated impurity semiconductor). All impuri- ; 
ties are assumed to be jdonized and the electron concéntration to be in-. : 
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_ dependent of the field strength (n= const ); E \\x; Hllz. Firet the case is 
PPREEO ND LOS a, ou Oise 2 Wem ee eee eon 


‘ 


men - - 


ii 1 

Lee t 
r HL Eero i 
mi PRESM PSHivES ee hoe eH 


Ta toe it Tit WTcsoHTM st . -i 
rk 1 SE: x = eat § EAPC TT TIM T fa dra fA aT edd pope oct 
sr AEE WHT SSPE SUTL TW Pg eSB dT EUG UTES PSUGU CROCE TUT GRETA PHU GPT UGE aU Ure genta tarde adl ae Ufddisnace cut cL deed einem auigummssare tare churaics teqisn 
EH Hi | AU EWEEET “BRUT Ip PSE Ls hha 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020017-9" 


. caset 


ae gi and v <x Ci 1(24/me? ) 
“43 the Seacrest ath “iO and B40. It may therefore be hactase that. 


"APPROVED FOR RELEASE: 03/14/2001 
snes ees Ceara newer Ae Ca =4Eu ABERSt| all JOE FED VEG ANELE P14] SUrS YE Eat] MUU ES ERE WY 21 ESO BG BELA STS BPD 


CIA-RDP86- 00513R001551020017- af 


| a Theory of electrical conductivity ofeee B102/8186 


considered when the impurities do not contribute to ton soattering (ty (x. Pt): 
Phen the current density is given by J, = 6° df + 1o2/en)*) 
4g the average sonic velocity. In the Peipuate case (aK) iis ~ (EH 


» where 8 


and the mean electron energy ZaE; the collision frequency with “charged 4m 


~3/2. 
purities and consequently the conductivity is proportional to Z These 
 Pelations are valid if Ot you's wnere 2) is i cyclotron frequency. The 


tensor of specific ivenade Qin * B,d,/3° is also calculated for this 


Q ~3/2 and ge H/neo. Subsequently the case ie considered that 
xx xy H 


electron energy relaxation is due to the dispersion of. optical phonans and ie} 


that momentum relaxation is due to the presence of the! impukity ions. For * 
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“with increasing 5 the mean electron energy increases and the collision’ ie 
frequency with impurity ions decreases. In a certain range of: E the con- 
ductivity current decreases with increasing E. There are 2 a 
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ag, ) -ds the collision frequency of the carriers with the scattering centers, and 2 | 
and 2 refer to electrons and holes respectively. The attemation of these waves is, 
due to scattering of the carriers and is described by the real part of the 
transverse conductivity. The general expression for the transverse conductivity 


as a function of electron aneey 2 is of the f6rm_ ' eae 
ty homsyFS S04) (-+-0)Ro[e—0(n-+-t,) nino ty 
; _ +169Re[ sre —O(nrd)ebolcrel, 
_|where the upper limit of the summation is determined by the condition 
a C20 (N+ MJZO<E=ON-P YY 


(in these and in some of the following equations the system of units 4s such that. 
fiecel). For the high-frequency case where the temperature in energy unite T¢<w) 
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where C is the chemical potential of the carrier and 6 (z) is 1 for #>0 and 0 
for #€0. The collision frequency of electrons with impurities *- 


re v4 (0) = a rn Ve 
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| and o% is the collision crosa section of zero energy eiéetrens with impurities, ' | te 
both in the absence of a mgnetic field, Cj and Gy reach’their maximum values 
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weakly attenuated waves do not exist in the metal, hence W=0, For 
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| AUTHOR: Skobov,_ V.+_G- 


; TITLE: Contribution to the theory of electromagnetic wave propaga~ 
| tion in metals in a magnetic field ; 
| 
H 
\ 


SOURCE: Fizika tverdogo tela, v. 6, no. 8, 1964, 2297-2300 


| TOPIC TAGS: electromagnetic wave, Fermi statistical theory, disper- . 
‘| gion relation, dispersion statistics, metallic crystal lattice, ty 
carrier density, carrier mobility, conduction band 


ABSTRACT: The author examines the possibility of propagation of 

fast electromagnetic waves in metals having different ‘densities of . 
'! carriers of the same polarity, in the presence of a magnetic field. 
“' mnege are similar to the electromagnetic wave which Buchsbaum and 
' Galt (Phys. Fluids v. 4, 1514, 1961) have shown to be propagated in | 
‘a strong magnetic field when the carrier densities are equal. Ear-: 
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_ lier results by the author (with E. A. Kaner, ZhETF v. 45, 610, tf 2 
+} 1963 and v. 46, 1106, 1964) are used. In view of the impossibility ; 
of obtaining an analytic solution for the dispersion equation, the | 
analysis is limited to a simple model in which tha affective masnes 
of the electrons and of the holes are equal. It is shown that a - 
| fast electromagnetic wave with a line spectrum and plane polariza~ 
i tion propagates at an angle to the direction of the magnetic field, |: 
i: with a phase velocity somewhat higher than the Fermi velocity of 
‘| the carriers. The possibility of propagation of such electromag- 

: metic wave is due to the Fermi statistics of the conduction elec- 
‘ trons and is a specific feature of the metal. No such wave could 
|| propagate in a Boltzmann plasma, for they would always be subject 

| to Landau damping. In the case considered here the damping of the 

i: wave is determined by the scattering of the carriers. "The author 

* ig sincerely grateful to E. A. Kaner for a discussion of the work.” 

| Orig. art. has: 18 formulas. 
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